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ABSTRACT

Amylase enzyme was extracted from both anterior part of the foregut and
posterior part of the hindgut of the fifth instar larvae of Egyptian cotton leaf worm,
Spodoptera littoralis (Boisd.).Then it was checked using starch and mercuric chloride
as substrates.

The present work shows that, activity of the enzyme depends on some
important factors, incubation temperature, starvation and pH number .Amylase in the
fifth instar larvae is acidic (optimum pH about 6) and the suitable incubation
temperature is 35 :C. Starvation causes an abrupt increase in the enzyme activity for
the first four hours followed by a continious decrease of its activity. Feeding larvae on
casior bean fresh ieaves dipped in extracts of either bestachia or dumb cane leaves in
methanol and hexane, results in a significant inhibition in the activities of amylase
enzyme In all freatments.

Keywords: Amylase, Bestachia and Dumb cane, Spectophotometer,Egyption cotton
leaf worm.

INTRODUCTION

Piants contain secondary substances which protect them from
biclogical attacks,particufarly by phytophagous insect pests,and mechanism
for the action of these substances propose a reduction in availability of
enzymatic digestive activity(Feeny 1976).Various reviews of the literature on
digestiva enzymes,their properties, sources and activities in different insects
have been given by Abdel Hafez et &, (1983) and Teo and
Woodring(1985).Moreover the interaction between these enzymes and food
substance and their substrates was discussed by ishaaya and
Meisner(1973),Ishaaya and Casida(1975)and Ishaaya and Swirsik(1976). The
following experiments is an attempt to investigate the biochemical interaction
between some plant extracts and the activities of amylase in S. fittoralis.

MATERIALS AND METHODS

Two days old fifth instar larvae of S.ittorals were reared under
laboratory conditions (28+2 «C and 60+5%R.H.).Some were fed on fresh
castor bean leaves dipped in extracts of either bestachia or dumb cane with
methanol and hexane as solvents,(20%).Fresh leaves of castor bean dipped
in the organic solvents only were used as control.

The anterior and posterior parts only of the foregut and hindgut
respectively, were separated in different Petri dishes at room temperature. The
contents of each segment were thoroughly rinsed out with 0.1ml {Ringer’s
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solutions)and gut tissues were separately put in test tubes and placed in an
ice bath,after adding 0.3ml (Ringers solutions) to each tube for
homogenization . The tissue extracts were then centrifuged at 10000 rpm for
2 min, and the supernatants were stored in the freezer. The reaction mixture
used in the present experiments was prepared as described by Teo and
Woodring (1985).1t consists of 0.3ml enzyme extract, 0.7ml buffer solution
(acetate or phosphate buffers)and 1ml (1%soluble starch solution),0.2ml
mercuric chloride and incubation was done at 37 :C for 20-80 min.The
absorbance was read at 530 nm against a reagent blank, using the
spectophotometer.

To study the effect of temperature on the activity of amylase three
different incubation temperatures 0f20,35,50:C were used. Starvation effect
on amylase activity was studied on the fifth instar larvae starved for 2,
4,8,16hrs. The reaction mixture was incubated at 35:C for 1 hr.as control.

To study the optimum pH two buffer solutions were prepared in
different pH values, 0.7 M of each acetate buffer(4 -6) and phosphate
buffer(6-8).incubation period was 25 min at 35:C.

RESULTS AND DISCUSSION

(1)Effect of incubation temperature on amy!lase activity:

The changes in the amylase enzyme activity at different incubation
temperature in S. littoralis are shown in table{1) and fig.(1). The obtained data
show an cohvious positive relationship between incubation temperature and
the achieved enzyme activity.

Table 1: Certain characters of amylase enzyme extracted from fore guts
48 hrs after feeding S. littoralis larvae on castor bean leaves.
Absorbency of the resultants determined as (nm) values.

Enzyme characters Incubation temperature °C
1- incubation temperature 20 35 50

Absorbance value 0.46 0.53 0.60

Starvation period (h)

2- Starvation period (hrs) 2 4 8 16 hrs.

Absorbance value 0.42 0.38 0.22 0.12

pH number
Acetate buffer (4-6) Phosphate buffer (6-8)

3- pH number 4 5 6 6 7 8

Absorbance value 0.28 0.60 058 059 034 037
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(2)Effect of starvation:

When larvae are depnved of food for different periods,a change of
amylase enzyme activity occurr as shown in table (1) and fig.(2). The longest
period of starvation the more significant inhibition is in amylase enzyme
activity.

(3) Effect of pH: _

The relationships between pH and the activity of S. littorals amylase
enzyme with either acetate buffer, or phosphate buffer after 48hrs. feeding on
castor bean leaves are shown in table(1)and fig.(3).The properties of
mercuric chloride of amylase enzyme of the foregut of S.fittoralis,show that
the optimal activity is obtained with phesphate buffer at pH6. Meanwhile,the
least activity occur using acetate buffer at pH4,

(4) Effect of bestachia and dumb cane extracts on amylase activity:

Table (2) indicates that the optimal incubation temperature after
4Bhrs.feeding is at 35C.The absorbancy values are 0.20,0.34,0.18,0.34 and
0.53 for bestachia extracts in (methanol&hexane),dumb cane extracts in
(methanol&hexane) and control,respectively. The abscrbancy values . of
bestachia and dumb cane in hexane are equal {0.34)while in methanoi the
absorbancy wvalues of bestachia and dumb cane extracts is
less(0.20&0.18),respactively.Thus solvents play important part in the
absorbancy values of substrates.The higher polarity the lesser absorption
value,see, Youssef(1998).

Table 2: Certain characters of amylase enzyme extracted from fore guts
48 hrs. After feeding S. /ittoralis larvae on castor bean leaves
dipped in bestachia and dumbcane leaves extracted in
methanol and hexane.

Absorbency of the resultants determined as {nm) values.

Treatmes Treatments

Enzyme charactars
Control Bestachia extract Dumb cane extract
Methanol Hexane Methanol Hexane
1- Incubation temp. at 35°C 0.53 0.20 0.34 0.18 0.34
2- Starvation period (4 hrs.) 0.38 0.15 0.20 0.15 0.18
3- pH number at (6) 0.58 0.21 0.49 0.27 0.42

Moreover the absorbancy value of bestachia extracts in methanol is
higher than that of dumb cane extract in the same soivent.lt can be said that
dumb cane extract has higher toxic aclivity.Insects digestive enzymatic
activity could be used as aparameter for determining antifeeding activity or
phagostimulation in  phytophagous insects(Ishaaya&Meisner,1973)and
(Ishaaya&Casida,1975).Goldstein and Swain(1965) noted that the
mechanism of aclion of these rejected plant extracts cause inhibition in the
enzymatic digestive activity.
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Concerning lepidopterous insects, (ishaaya&Swirski, 1976)explained
that the reduction in food consumption caused inhibition of enzyme activity.

{5) Effect of bestachia and dumb cane extracts on the amylase activity
when {arvae were starved for 4hrs.:

Data in table (2)show that in four hrs. starved larvae, the
absobancncy values are (0.15,0.20) (0.15,0.18)and 0.38 for exiractions of
bestachia and dumb cane in {(methanol & hexane)and controf,
respectively. Amylase activity is inhibited in both bestachia and dumb cane,
extracted in methanol, at the same degree (fig.5). However, using hexane,
inhibition of amylase enzyme differs; bestachia exiract has more effect than
dumb cane. Thus there is a corrolation between the solvent used, food and
activity of enzyme. In this case the polarity of the soivent plays a part inthe
enzyme activity.

(6) Effect of bestachia and dumb cane extracts on the amylase activity
when using phosphate buffer pH=6:

Previous experiments in the present work show that activity of amylase
is at higher degree when phosphate buffer pH6 is used, after 48 hrs. feeding,
see {able (1).The effect of bestachia and dumb cane extacts on amylase
activity at the same buffer pH is shown in tabie (2). The absorbancy values
are 0.21, 0.48, 0.27, 0.42 and 0.58 for bestachia and dumb cane extracts in
(methanoi & hexane) and controf, respectively {fig.6). The results indicate that
the activity of the enzyme is inhibited. However, there are different degrees of
inhibition in amylase "activity; hexane cause less inhibition than methanoi in
either bestachia or dumb cane extracts.Moreover dumb cane extract in
methanol has less effect on amylase activity than that of bestachia
extract. Vise versa effect occurred when hexane is used.

Finally, it could be said from the present resuits that there is a positive
correlation and interaction between feeding, food consumption, solvent
polarity, buffer pH, antifeeding substances and the activity of amylase
enzyme in S. fittoralis.

This is in agreement with the findings of other worker. For example,
Ishaaya and Casida (1975) in Tribolium confusum, Ishaaya & Swirski (1976)
in black scale scale S.oleae, Teo and Woodring (1985) in house cricket,
Acheta domesticus and clockalingam et af {1989) in Spodoptera lifura.
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FIG .(4) Effect of bestachla and
dumbcana extracts on the Amylase
enzyme Activitie of S.iittoralls
larvae after 48 hrs. from feeding.
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